Manipulation of the shoulder to facilitate passage of J-wires past the clavicle during external jugular vein catheterization was tested prospectively in III adult patients undergoing cardiac surgery. On 10 of 25 occasions when the wire would not pass into the thorax, manipulation of the shoulder then allowed the wire to pass.
It was postulated that obstruction caused by the clavicle was a common cause of failure to pass a Seldinger J-wire during external jugular vein (EJY) cannulation and that pushing the shoulder anteriorly might increase success rate. This study tested that hypothesis prospectively. METHOD For the duration of the trial, the EJY was the site of choice for triple-lumen or Swan Ganz catheterization in patients undergoing cardiac surgery at Royal Prince Alfred Hospital. All anaesthetists in the team participated. Either the left or right side could be chosen to insert a standard 18 gauge, 5 cm-long cannula. Three attempts at passing the J-wire (0.9 mm) through the cannula into the superior vena cava (SYC) were made with the patient's head on the mattress without a pillow and the shoulder in the normal position. If, after three attempts in the usual position, the J-wire had not passed then the shoulder was pushed anteriorly by an assistant and the J-wire insertion re-attempted. If the wire was still obstructed, then manipulation of the shoulder in other directions was also tried. RESULTS Records were kept on all III patients who presented for elective cardiac surgery during the trial. On four occasions, after failing to pass the wire, a second attempt was made on the other side and these four second-side attempts have been included with the first-side attempts to analyse 115 events. Central vein catheterization was successful 70 times (Table 1 ) which is an overall success rate of 61 % (70/115). On 13 occasions cannulation was not even attempted because of unsuitable anatomy (11) or other reasons (2) . The rest of the analysis excludes these 13 patients where cannulation was not attempted. In the subset of 102 actual cannulation attempts 7011 02 (69%) were eventually successful. Cannulation of the superficial vein was attempted 13 times but failed. In the sub-subset of 89 actual cannulations of the superficial vein, then, 70/89 (79%) were successful . central vein catheterizations. Four times the superficial vein was cannulated, but during manipulation of the wire the cannula fell out of the vein. This was usually associated with difficulty in passing the wire.
In 25 patients the wire could not be passed into the SYC despite three attempts with the shoulder in the neutral position. In 10 of these 25 (40%) patients, manipulating the shoulder enabled the wire to be passed successfully. Of the ten useful shoulder manipulations, six were anterior three in.ferior, and one superior. Anterior was ~ways tned first. If the four occasions where the wire fell out during difficult manipulation are included then ten successful shoulder manipulations out of 29 (34%) attempts is a more correct description.
The success rate was the same on left (19/28 = 68%) and right sides (50/74 = 68%). The shoulder manipulation was equally useful on the left (3/7 = 43%) and the right (7118 = 39%).
Success rate was similar for the first twenty (12120 = 60%) and the last twenty (14120 = 70%) cases. Shoulder manipulation was not useful in either the first or last twenty patients .
. Analysis of success in male and female subgroups dId not reveal any statistically significant deviation from expected values as determined by Chi squared test (Chi squared=3.915 with 6 degrees of freedom; P = 0.69).
Anaesthetists estimated and recorded the diameter of the superficial vein and this was correlated with grades of ease of insertion. For example, grade seven, the highest grade, represents successful insertion at first attempt. There was minimal correlation (0.156) between size of vein and the categories of ease of insertion (Figure 1) .
On every occasion when the wire passed successfully, the catheter was passed' and later confirmed on X-ray report to be in the SYC or brachiocephalic vein.
DISCUSSION
The external jugular vein penetrates the deep fascia of the subclavian triangle as it passes posterior to the clavicle to enter the subclavian vein a~ an acute angl~. The wire might be obstructed by eIther the fascIa, the clavicle the valve at the junctio.n wit~ the ~ubclavian vein or the acute angle of the JunctIOn WIth the subclavian vein. It is not <:lear which of these is the principle cause. Most hkely it is a combination of all these. Manipulation of the anatomy may help bypass all four of these obstructions. Blitt does recommend internal rotation of the arm with upward pressure on the scapula to rai~e the clavicle to allow the wire to pass under, but gIves no figures on how often this is successful. 1 There are different definitions of success rate: success rate on a patient whatever the vein is like su~cess rate in patie~ts with a vein that appear~ SUItable for cannulatIOn, while success rate after actual cannulation of the peripheral vein is also useful information. When comparing success rates the same definition must be used. Byth 2 reported a success rate of 90% but his figure excludes 14 patients with difficult veins. Our success rate changed from 61 % to 79% depending on exclusions.
Our results from the first and last twenty patients do not demonstrate an increase in skills during the study. Some of the anaesthetists had never used the external jugular vein before the study in contrast to some who were very experienced.
Peres 3 from our institution recently reported and discussed a higher success rate of catheterization from the left EJY compared to the right. We did not confirm this. Peres reported a combined left and right success rate of 78%.
In summary shoulder manipulation was able to pass an obstructed J-wire on 10 out of25 occasions and is therefore a useful technique.
